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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method of 
oxidizing members to be treated, which can raise both 
the in-plane uniformity of an oxide film and the 
characteristics of the film quality of the oxide film while 
the oxidizing rate of the oxide film is highly maintained to 
a certain degree. 

SOLUTION: In a method of oxidizing members W to be 
treated for oxidizing the surfaces of the members W to 
be treated set at a prescribed temperature in a treating 
container 8 put under a vacuum atmosphere, the 
surfaces of the members W to be treated are oxidized 
using hydroxyl group active species and oxygen species 
as the main body of a catalyst. As a result, while the 
oxidizing rate of the oxide film is highly maintained to a 
certain degree, both the in-plane uniformity of the oxide 
film and the characteristics of the film quality of the 
oxide film are raised. 
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«e*^tcJ:^S i 0 2 Mt40. 2 5^-ny/ 
cm2 T'S)'). *«W*ifetCj:4S i 0 2 Mt±2. 3 
5?-ay/cn>2 T$>r>ti. 
[0029] *»IB*»i:«**i64: LX9Wm 

Mttizx&v^vhmmwtjm ^ffl^-cs/ 

U 3>§|£!Ht:LTi' 'J a^BMfcK ( S i O 2 ) 

tt^tiffi&LL. z^mcomfS-^m^—mz-o^xmi 

Ltzc0X\ %<7Mm&$klz^XWm?& . H3fi#?& 
'fbssa) t *ffl^fc«Mfc«SltcJ: O^fifet^S i 0 2 

x'$>&. zcnmwu-txgkmi. ^^mum<r>m^n 

ro-feXiajK^'SBO-C, 7°n-feXjE^2 6. 6 Pa 
(0. 2Torr) . 0 2 #Xs£*#0 . 1 U y Y)V/ 
min, H 2 ^XgEM^'O . 2 U y Yfr/m i n T*^> 

XKJ)tf9 5760Pa(720Torr: B&^ff ) . 

0 2 ^'XgJfi^O . 6 'J -y Y)V/m in, H 2 tfXffi. 
&.&0 . 6 >J -y bfr/m in,N 2 #S?^X*<2 0 U 
•y h;U/m i nX$>&. mmii&lZ 1 ~4 nmfc' 

[00 30] i<0^5 7*»felHfe3&«firJ:atC. $Hfcffii<7) 
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KtiO . 0 6 6 n mX'hitzifi. 1&&jtfSfc<n%&\Z\t 
0 . 0 4 7 n mX'h K> , ^«*Jfe«**«*MR»« 
35 |««Hti*itS»TS 4 .1 k *<W«Pi bfc . 4 . 

idfcUfeft*** (*38^A> W*§£k*3SBJ!#8; 

fffiigs to v »tiiw 4 . m 4 i*ik&$ ia t mm<r>m 

7n-fexaS#8 5 0"C. 3 P a 

(0. 7Torr) , H 2 tfXOgKM* 4 1 0 0 c c . 
0 2 #X<7)d&mW6 0 0c ctl>S. Zcr>777frt> 

-7" •/ h iiS< -C* 5 H k tfpm Ute. 
[003 1] 4fc. <Rt. K-fkHcOJy§c07*n-bXE* 

ttior n-fexs^j t*f-f hmm tm-y? 7Tb 4 . 

06l205fc^§-£J: 0 1> <fc 9 JE^tf/J^V 

m-%tm&*m-$-?77x°foh. ft. msiZTrs-tmm 

^7 7(:(i, M§i%H4£ffiieLT£>4. ict/? 
7+ fcJSWCTO Pti*7x>>\;tf- h<7)±K£{iBL*:'7 
x;n£^U CTR(i^x;vl<-b<7)4j|$£{ifiU^ 
x;n£?kU BTMfi^x;\#-^TKtG[gL*:'7 
x./>>£Srf. 7ot7^li, 05&tf06 

( A ) X'li7v -fe 9 0 0 *C . H 2 

0 . 6 'J -y h)V/m in, 0 2 ilX^Mifi 1 . 2'J»/ 
WU/mi n. :Tn-fe.XII$Rgj46 0#"C*4. 06 

( B ) T{±7°n-b^.iSJS^ J 8 5 0°C, H 2 tfXtfOMtf 
0 . 0 5 U 7 h/U/m in, 0 2 #X%$Mtf0 . 1 >J 
y WP/m i n % TO-feX^{4 34K'&4. 

[0 0 3 2] 05t^-r7'7 7* > A>BJ^^J:d 

fc. J«JJ(©iifrt%-tta.^fflIIB%-tt4:«)t. 

o*X£:fclvt#g£&4k^-flISft4fMS. •t'Sr^^ 
ffi(*l^)H4* J BS± 0 . 8%t,ioiSS%-tt«±6 
%£«£-f4K(i. ro-tr^Jl3 3Pa (lTo 

rr> <to i>&<mg.i-&&mtfb&z ttmwLti. 

06 (A) t405KTl&HJiL;£k£<l3t:ru-fe 
*ifcfrTiHfcfl!l£ &j£ t/i^or u-bXffi^j k k O 
IS$£^LTfc9. H3:4j£J;i06 (A) C*f/7 7 
Tiiff 71#6 7Pa (0. 5Torr) tfcV^T fiSJt 
JSlfclTofcjSTfc*. dOi d tE35 tsrt^ 7 k 
06 (A) t*i-^77{4JE736 7Patf0aJ^-S:^^T 
{J 4: ^ k* fsj t«JB k & T V % 4 ^TlPltt fc t fgftT V * 



4j&&opJWtfe. 053K/06 (A) -CttRflte 1 2 n 

t o kff ^l^^^&tfE:*)* 4 67Pa(0. 5To 
r r ) i,;TF<^#t-*5tt4ffF{iiIi£06 ( B ) (CSS*\ 
[0033106 ( B ) fcfcWCteSSiJBIJSti. 05& 
t/06 (A) t^f^J¥l 2nm(01/6tl)| 1 2nm 

6. 7Pa(0. 05Torr)~66. 5Pa (0. 
5 To r r ) CO&ffltM^T, MJ&Mft 2 n mW&X'b 
9. LA>t. TOP. CTR, BTMHTt)BW*>S»i 
i5i:^i:±t•CV^•>. I^-dT. DW2nmg«t:* 
*fc»v^»^ffc» )^Jic7)Ml*l%-'l±2iU'Sra^-H±$: 

6. 7Pa (0. 05Torr)~66. 5Pa (0. 
5To r r ) <?>WmftX\ W^^m^-^M/WSi^S 

[0 0 34] Cicoiat. i Ofiuro-fe^E&fWtfC 
MW^BrtSimH^-li^ ± 9X<*t^T'^ SSi 

< ^ t ; tuM&s&m s tcj&o r shi* br 

WWtfXG.* N 2 ^Ar#^He^fW 
[00 35] 4fc. ii"C««M^S85&«2fi < g«jt<7) 

XoizLXi>X\>\ -r=3r^*>. H7ttJH«Nm»)IMl3ll 
MoH3?iJ$r^LTV^4. ;«H7K«V^TB1 

[0036] -r=sr^*>. i<o»ftsaifc:*->-c«. 01 

8 k u-rmwiatt lt^4. ^lt. sbrpso*-? 
x*-;w h 2 6 fctwt* fc *t . mm*fxtm& 2 8 

OK-fbtt^'xyX;P3 2 fcJB7Ctt^«l&3R3 0<0^tc 
tt^y X;i^4 0 1 ^^a^g|8 0^W(=K(tT^ 

4. i«#yx^3 2. 4 03&»fe**i-en«A 

^NW&lfiftS^ iWXr^*:SMlP5 0*»6*S9l*t- 
4i0tLTV^4 3 08tc^-fJ:ot, »®HBt 

<o«yass8<o^#a5t±«35^a 7 0 Sr^tt, * l 
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[0037] WlZit. olZ. VX*-/UF 

2 6 £fpa3efc*y x^3 2 . 4 0 £ , ^t^itco^ 

JP£SS 8 OrtfiKifH T*fiJI33§8 C0±J§£ T'SEff 
Cl^ts^#gi5^=&^xaiP 3 2 a . 4 0 a£{2«$-<£ 
4. *LT. £^«SB31«tf>##xajP3 2a, 4 0 
a*^S¥A$tUt0 2 #*kH 2 ^'XiivStt^^^T 
8STU g&T^Kf&ttfc#mP5 0*^#m£;h.&. 
[0038] dO^SWc J:*Uf . tSSttSTStf 
■S.£./X^3 2. 4 0fl£^#*£Wt-2>lgH::. iOtf 
XfiK tti&X-? 6 2 J $>Z<Dto&X—? 6 2t,z£~>XtiQ 
JSSft.Tjfc-y h^*-;i^k£^*ag^8<og® 

ttafcJiO^J^^J^&ikj&^k*:*. 
±ie«-HSfi<5>K'{±. KHtte#xyX/l^3 2bMjt<&tfx 
JX)V4 0 bZZti^iX 1 &J^*R(t£*ft&-(coi,iT 

XM-3 2. 4 0c0(*k 'J?%< fct^-TiX* 1 — ;fr£2^M 
f&(t. ^02^|g{t^xyX;Uc7)^aiP$:, *>x 

J:?KLT*>J:v\ Ell Oii^cOJ: a*KMl3l!l<oafc 
Mt:fl!!c7)-MSr^^-|lt'fc £ . £ <7>I2 1 0 -CiiH 9 le* 

[0039] H^-r S idt-. JJESf 1 ^SfcoBHttttf 
X7X/U3 2Zit/jS7t:tt^-/X;P4 Olc3S*S§fx4# 
#X{&&883 6.44 £3£* T4HSt**T . *tl?tim 

2 <r>3m<7>mm*fx;x>\> i o mfWtf&ax j xtv 

X/U7 0. 7 2t;*rfC. •^iX'fWISijO^X^a-n 

LTt>«fcV\ *LT. ±ieiS2c7)^cOM^'xyX;U7 
0. 7 2(i. MS^H8<7)T^3i$SSil4V-*-;W 
F 2 6 fcJG15-£TSW-&:h.T*$ 0 . ±fa#xy X/P7 
0. 1 2(?>%iX?1x<r)*fXftUl 0 a. 7 2 ate. MM 
flcT^x; n#- h 1 0 OT« i 0 t>J9f£«4Si£ 

[0 0 4 0] &->X. 0 2 #*kH 2 #xte. 
3§8flc03£#^fcl£te£##XiiJP 3 2a. 40aK 

#XJiJP7 0a. 7 2afrt>i> : ttl?1x® : te2tl&Z.b 
fcfc*. ^X7NOJR^$ftl3«#£flTU 
S^x^cte. +^i07K^^^* < ^J£ 3 3:<« 
ikt:*4<0f. Sgfl^^ilWoffirt^-'ttk 

xivt mjt&rtx j Xivvmys* 2 ^Mistt^^t-^j 
izt^xmwLfcw. iMmtfxsxfrcofw. ^-m 



£ T'teEI 9 tcjj**»fkiSBfc: 2 m&<ntix J Xfrtmi 

1 . m 7 . EI 8 c^#BMtaiBtciJE L i o % 2 & 
f&Otf^.yX/l^tSteSioKL-Ck.tv^ Cic^it^. 
<7x; NOJR^lS<^±»J k TSiSffll^-eix-e^co^^ tn 
P -£ ft <7)te±S£ LtzM 0 T'& 4 . 

[ 0 0 4 1 ] ft. J2LL^HS6MTtegHM£#Xi: LTO 
2 il7Ctt#X2: LTH 2 #X3rffl^**§ 

•&£0W=fcoT8MHLfc#. Rfttttfxfc LTteO 
2 . N 2 NO. N0 2 J:0^r4SfA^SfX$ix 
I. loliLh^'X?rfflU4Ck^T'§. ilTttt^' 
^fctT(iH 2 . NH 3 , CH 4 . HCI iO^cl. 

4. CO^tct. ^xy^MOK-fbRJEtcti. I?^L 

Ka^ttS^'±fcLT^--r-Sii:{c^-&. ^X 
k LT0 2 ^H 2 EW^)±E#x*ffli^fc*&fc:t,, 
^x^ ^^aJgS.tf 7nt xffi^i^: i: OXa-fex^#{imixE 
c0J:d£O 2 fcH 2 k^fflw^^kftHHIfcRffif 

[ 0 0 4 2 1 *WW*««i±j*tfc J: d «r-*fc: 

m iz^mwy^^WMLxMm^mbLxyyy^u 

(DMl\Mmizi>ffiQ-f&ZbtfX'*&. tetHMfa 
tLXli, ^fl^x^fcRjeSfi^ LCDlt. ^ 

[0043 ] 

comwT&Rifmmmizxtitf . a 

[EMotS^iftHH] 

[eii ] *miizm&jmffi£*mm-zt:#><7>wim 

[EI2] *«%6i£i:fl!**ife ( F^^K-fbiiSM^) 
k tfflv^fcKflaBfflt J: 0^fi£L7tS i 0 2 M^tePI 

[El 3] #»UKfB;fcft#*8c (MMmi^nA(cJ:&ft 
ff-)i7 k^fflir^iWfcKraKriOJBlfit 
i 0 2 ]R<0JR«ll (S^fflkS/hffl^) 

[Ei4] mmmtmm<r>w.zk<m%$:rtt777 
x-h&. 

[Ei5 ] mi\jmmm&xszcr)mftm-&<7)y-u±xj£ 
Mzm-z>tm®.*^-/?7X'hh. 

[EI6] H5tcjjrr*&J: l ?*>J:OBE*3& t /hSvMiWfc 
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[07 1 m t gtm<r)MttMW<o-mz^i-mT$>& . 1 2 

[ las ] mm^m^mm.<r>m<r>-m ^^tmx-h 2 8 

6. 30 

[H9 ] mm McoMimmcomzmcv-mz^-fmT 3 2 

£>ft. 38 

[H 1 0 3 m\^m<Dttz^z^<D-m^7rctmx'h 4 0 

ft. 46 

[&9*>BH!] 5 6 

2 tfLmm 62 

4 rtfgf w 

6 ym 



[08] 




y f MM 
64 



8 ^ 



28, ■rm^ftiix 



56 AffifcSWE 
60 

w 




30 H5Etfc#*f&l£& 



11 



99 - 
90 - 

SO 



10 



O.OI 




0.1 



(2.35C/cm z ) 



10 



IOO 
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[03] 



1 



0.2 
O.I8 
O.I6 
0.14 
0.12 

0.1 
0.06- 
0.06 
0 04 
002 



• • \ '" mA r > " 



I 1.3 2 2.3 3 

ttftKo«« Inm] - 



3.3 



[04] 




15] 



20 
18 
18 

t " 

12 
1 10 
S 8 
8 
4 
2 
0 



(Mra*J-tt:±6.0%> 






^C®Wtt-«:±i4.7«) - 


JB5ra*9-HS:±1.296) 












^ -.v-^':v.'-\ 




" gr.-= - Q * 

1 1 1 


i 1 



03 
67 



1 

133 



1.5 
200 



2 

2G6 



5 




4.5 




4 




3.5 


t 


3 






2.5 


■H 


2 


f 

5? 




1.5 


« 
IB 


1 




0.5 




0 





-•-TOP 
-«-CTR 
-A-BTM 

--O-TOP 
-O-CTR 
--de- BTM 



2.5 CTorr) 
333 (Pa) 
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[H6] 



[073 




<B) 



3 
2.S 

f 2 

^1-5 

1 

as 
o 



0.1 
B.7 



0v2 
26.6 



0.3 
39.9 



0.4 
53.2 



[093 



40CL 



£/* : soorci 

H2 : SOOsocm 
Q2 : 1200sccm 
g|H : ggg; 



2.5 (Ton) 
333 (Pa) 



-O-TOP 
-•-CTR 



8Wfc*f* 
iSfl : B50TC] 
H2 : SOscon 
O2 : lOOsocm 



o.s 

66.5 



O B (Tori) 
79.8 (Pa) 





-6(6)iase» 
w 



54 
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64 5§ 
12 



28 BHbtt#*«l&* 



28R<bt&fx0tlft& 




W 

(3?ft¥S) 



54 



52 



56 



[Ell 0] 




h-GO 

(6)*raS» 

44S 2 



30 ajEtt«^«isss 

28 BHtti*f*mifc* 



7 ay b^-i s^OieS 

(72)%B&£ fiti* «F* F?-A(##) 5F045 AA20 AB32 AC11 AC12 AC13 

KJgCtK$|S*IMKjKTS3*6J?- TBSSt AD08 AD09 AD10 ADU AD12 

g-fey^-SDjOCU? hoy^Ml*) AD13 AD14 AD15 AE17 AE19 

AF03 BB02 BB16 DP19 DQ05 
5F058 BC02 BF54 BF55 BF56 BF60 
BF63 BG02 BJ01 



